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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1.-16. (Canceled). 

17. (Currently Amended) A spherical annular seal member > > \ 'V\ XA ! u \ah>h i»> 
^t-e^attst-pipe--»pherted^Hrt, comprising: a spherical annular base member defined by a 
cylindrical inner surface, a partially convex spherical surface, and large- and small-diameter-side 
annular end faces of said partially convex spherical surface; and an outer layer formed integrally 
with said partially convex spherical surface of said spherical annular base member, said spherical 
annular base member including a reinforcing member made from a compressed metal wire net 
and a heat-resistant material filling meshes of said metal wire net of said reinforcing member, 
compressed in such a manner as to be formed integrally with said reinforcing member in mixed 
form, and containing expanded graphite and an organic phosphorus compound, said outer layer 
including a heat-resistant material containing expanded graphite and an organic phosphorus 
compound, and the reinforcing member constituted by the metal wire net integrated with said 
heat-resistant material in mixed form, an outer surface of said partially convex spherical surface 
exposed to an outside in said outer layer being formed into a smooth surface in which said heat- 
resistant material and said reinforcing member are integrated in mixed form, wherein said heat- 
resistant material contains 0.1 to 10.0 wt.% of said organic phosphorus compound and 90.0 to 
99.9 wt.% of said expanded graphite, and said organic phosphorus compound is selected from 
the group consisting of an organic phosphinic acid, an organic phosphinic ester, a phosphorous 
ester and a hypophosphorous ester, the organic phosphinic acid or the organic phosphinic ester 
being represented by the following general formula (2): 
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wherein R 4 is an alkyl group having a carbon number of 1 to 10, an aryl group having a 
carbon number of 6 to 18, or an aralkyl group consisting of an alkylene portion having a carbon 
number of 1 to 10 and an aryl portion having a carbon number of 6 to 18, and each of R 5 and R 6 
is a hydrogen atom, an alkyl group having a carbon number of 1 to 10, an aryl group having a 
carbon number of 6 to 18, or an aralkyl group consisting of an alkylene portion having a carbon 
number of 1 to 10 and an aryl portion having a carbon number of 6 to 18. 

18. (Currently Amended) A spherical annular seal member >v t -«e^ $viuon*^v hi 



cylindrical inner surface, a partially convex spherical surface, and large- and small-diameter-side 
annular end faces of said partially convex spherical surface; and an outer layer formed integrally 
with said partially convex spherical surface of said spherical annular base member, said spherical 
annular base member including a reinforcing member made from a compressed metal wire net 
and a heat-resistant material filling meshes of said metal wire net of said reinforcing member, 
compressed in such a manner as to be formed integrally with said reinforcing member in mixed 
form, and containing expanded graphite and an organic phosphorus compound, said outer layer 
including a heat-resistant material containing expanded graphite and an organic phosphorus 
compound, and the reinforcing member constituted by the metal wire net integrated with said 
heat-resistant material in mixed form, an outer surface of said partially convex spherical surface 




i, comprising: a spherical annular base member defined by a 
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exposed to an outside in said outer layer being formed into a smooth surface in which said heat- 
resistant material and said reinforcing member are integrated in mixed form, wherein said heat- 
resistant material contains 0.1 to 10.0 wt.% of said organic phosphorus compound and 90.0 to 
99.9 wt.% of said expanded graphite, and said organic phosphorus compound is selected from 
the group consisting of an organic phosphinic acid, an organic phosphinic ester, a phosphorous 
ester and a hypophosphorous ester, v - ^ - os.o 

h« :vriov :\o-l i \ the jb iov mg general formula (2) : 



o 

R 4 P OR 6 

R 5 



n alkyl group having a car 
18„ or an aralkyl group co 



1 ^ v > , , v ing a carbon number of 6 to 18, aiu o * o s 

; v v. v ^ s . N ti tl lyi group consisting of an alkylene portion having a carbon 

)cr.i k1 the phosphorous ester 

being selected from a phosphorous triester which is represented by the following general formula 
(4) and a phosphorous diester or a phosphorous monoester which is represented by the following 
general formula (5): 
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wherein each of R 10 , R 11 , and R 12 is an alkyl group having a carbon number of 1 to 10, an 
aryl group having a carbon number of 6 to 18, or an aralkyl group consisting of an alkylene 
portion having a carbon number of 1 to 10 and an aryl portion having a carbon number of 6 to 
18, and each of R 13 and R 14 is a hydrogen atom, an alkyl group having a carbon number of 1 to 
10, an aryl group having a carbon number of 6 to 18, or an aralkyl group consisting of an 
alkylene portion having a carbon number of 1 to 10 and an aryl portion having a carbon number 
of 6 to 18, providing that a case where both of R 13 and R 14 are hydrogen atoms is excluded. 

19. (Currently Amended) A spherical annular seal member"wfak4-i^-^ed-fMi¥tie^kii-4-y--i-^- 
«a-e^^ j t- pip » ^ph « ri e ai-jeiftt ', comprising: a spherical annular base member defined by a 
cylindrical inner surface, a partially convex spherical surface, and large- and small-diameter-side 
annular end faces of said partially convex spherical surface; and an outer layer formed integrally 
with said partially convex spherical surface of said spherical annular base member, said spherical 
annular base member including a reinforcing member made from a compressed metal wire net 
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and a heat-resistant material filling meshes of said metal wire net of said reinforcing member, 
compressed in such a manner as to be formed integrally with said reinforcing member in mixed 
form, and containing expanded graphite and an organic phosphorus compound, said outer layer 
including a heat-resistant material containing expanded graphite and an organic phosphorus 
compound, and the reinforcing member constituted by the metal wire net integrated with said 
heat-resistant material in mixed form, an outer surface of said partially convex spherical surface 
exposed to an outside in said outer layer being formed into a smooth surface in which said heat- 
resistant material and said reinforcing member are integrated in mixed form, wherein said heat- 
resistant material contains 0. 1 to 10.0 wt.% of said organic phosphorus compound and 90.0 to 
99.9 wt.% of said expanded graphite, and said organic phosphorus compound is selected from 
the group consisting of an organic phosphinic acid, an organic phosphinic ester, a phosphorous 
ester and a hypophosphorous ester, the organic phosphinic acid or the o; • i • ^ -. phiuk cM-a 



o 

R 4 P OR 6 

I (2) 

R 5 

^ v > •» " _ v having a 

;.jiu|iy : 5Cl.ofii.?o..lii..o - " I .,• „ g... ! A..c.4 : ! .'bo ; n 
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■ oi';- i o; ;;ralkyi group consisting of an alkylene portion h,;vi:i.; ■■■ c is hp-i 

\-w-y o v , N ^ , N ^ v the hypophosphorous 

ester being a hypophosphorous diester (phosphonite) which is represented by the following 
general formula (6) or a hypophosphorous monoester which is represented by the following 
general formula (7): 




-OR 18 



(7) 



wherein R 15 is a hydrogen atom, an alkyl group having a carbon number of 1 to 10, an 
aryl group having a carbon number of 6 to 18, or an aralkyl group consisting of an alkylene 
portion having a carbon number of 1 to 10 and an aryl portion having a carbon number of 6 to 
18, and each of R 16 , R 17 , and R 18 is an alkyl group having a carbon number of 1 to 10, an aryl 
group having a carbon number of 6 to 18, or an aralkyl group consisting of an alkylene portion 
having a carbon number of 1 to 10 and an aryl portion having a carbon number of 6 to 18. 

20. (Currently Amended) A spherical annular seal member ^^^v^^-H^iT^^^:*;-- * 
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o o ^ => , comprising: a spherical annular base member defined by a 
cylindrical inner surface, a partially convex spherical surface, and large- and small-diameter-side 
annular end faces of said partially convex spherical surface; and an outer layer formed integrally 
with said partially convex spherical surface of said spherical annular base member, said spherical 
annular base member including a reinforcing member made from a compressed metal wire net 
and a heat-resistant material filling meshes of said metal wire net of said reinforcing member, 
compressed in such a manner as to be formed integrally with said reinforcing member in mixed 
form, and containing expanded graphite and an organic phosphorus compound, said outer layer 
including a lubricating composition constituted of at least boron nitride and at least one of 
alumina and silica, and the reinforcing member constituted by the metal wire net integrated with 
said lubricating composition in mixed form, an outer surface of said partially convex spherical 
surface exposed to an outside in said outer layer being formed into a smooth lubricating sliding 
surface in which said lubricating composition and said reinforcing member are integrated in 
mixed form, wherein said heat-resistant material containing 0.1 to 10.0 wt.% of said organic 
phosphorus compound and 90.0 to 99.9 wt.% of said expanded graphite, and said organic 
phosphorus compound is selected from the group consisting of an organic phosphinic acid, an 
organic phosphinic ester, a phosphorous ester and a hypophosphorous ester, the organic 
phosphinic acid or the organic phosphinic ester being represented by the following general 
formula (2): 



R 4 P OR 6 ( 2 ) 

I 

R 5 
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wherein R 4 is an alkyl group having a carbon number of 1 to 10, an aryl group having a 
carbon number of 6 to 18, or an aralkyl group consisting of an alkylene portion having a carbon 
number of 1 to 10 and an aryl portion having a carbon number of 6 to 18, and each of R 5 and R 6 
is a hydrogen atom, an alkyl group having a carbon number of 1 to 10, an aryl group having a 
carbon number of 6 to 18, or an aralkyl group consisting of an alkylene portion having a carbon 
number of 1 to 10 and an aryl portion having a carbon number of 6 to 18. 

21. (Currently Amended) A spherical annular seal member J - ^ , 



cylindrical inner surface, a partially convex spherical surface, and large- and small-diameter-side 
annular end faces of said partially convex spherical surface; and an outer layer formed integrally 
with said partially convex spherical surface of said spherical annular base member, said spherical 
annular base member including a reinforcing member made from a compressed metal wire net 
and a heat-resistant material filling meshes of said metal wire net of said reinforcing member, 
compressed in such a manner as to be formed integrally with said reinforcing member in mixed 
form, and containing expanded graphite and an organic phosphorus compound, said outer layer 
including a lubricating composition constituted of at least boron nitride and at least one of 
alumina and silica, and the reinforcing member constituted by the metal wire net integrated with 
said lubricating composition in mixed form, an outer surface of said partially convex spherical 
surface exposed to an outside in said outer layer being formed into a smooth lubricating sliding 
surface in which said lubricating composition and said reinforcing member are integrated in 
mixed form, wherein said heat-resistant material containing 0.1 to 10.0 wt.% of said organic 
phosphorus compound and 90.0 to 99.9 wt.% of said expanded graphite, and said organic 




f, comprising: a spherical annular base member defined by a 
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phosphorus compound is selected from the group consisting of an organic phosphinic acid, an 
organic phosphinic ester, a phosphorous ester and a hypophosphorous ester, cranio 



o 

R 4 P OR 6 

I (2) 

R 5 



,., : :hoi: otiioiy:-:.; Mg j * s or an aralkyi group consisting of an alkylene portion h > ^ , 

nU^bcrO.! i ^Kli^ •: ' j '^.^ j:::'. ii's;, : Ofji.iO * 8. 'dild CSCh v' R K'" 

? ^ J kyl group having a carbon number of 1 to 10, an a ' - 

v ■ >o v \ or an aralkyi group consisting of an alkyiene poru^ i 

• ^ v - the phosphorous ester 

being selected from a phosphorous triester which is represented by the following general formula 
(4) and a phosphorous diester or a phosphorous monoester which is represented by the following 
general formula (5): 
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✓ OR 
x OR u 



(4) 




wherein each of R 10 , R 11 , and R 12 is an alkyl group having a carbon number of 1 to 10, an 
aryl group having a carbon number of 6 to 18, or an aralkyl group consisting of an alkylene 
portion having a carbon number of 1 to 10 and an aryl portion having a carbon number of 6 to 
18, and each of R 13 and R 14 is a hydrogen atom, an alkyl group having a carbon number of 1 to 
10, an aryl group having a carbon number of 6 to 18, or an aralkyl group consisting of an 
alkylene portion having a carbon number of 1 to 10 and an aryl portion having a carbon number 
of 6 to 18, providing that a case where both of R 13 and R 14 are hydrogen atoms is excluded. 

22. (Currently Amended) A spherical annular seal member- whtch is used parti ed-ajrjy -m 
a . f ,.., v vi- : ;.H-t vi- ^i^e---v; x H-vH-j-ed~je«rt, comprising: a spherical annular base member defined by a 
cylindrical inner surface, a partially convex spherical surface, and large- and small-diameter-side 
annular end faces of said partially convex spherical surface; and an outer layer formed integrally 
with said partially convex spherical surface of said spherical annular base member, said spherical 
annular base member including a reinforcing member made from a compressed metal wire net 



- 11 - 



i 32^594 



Shuichi KUBOTA et al. 
Appl. No. 10/530,717 
April 8, 2008 



and a heat-resistant material filling meshes of said metal wire net of said reinforcing member, 
compressed in such a manner as to be formed integrally with said reinforcing member in mixed 
form, and containing expanded graphite and an organic phosphorus compound, said outer layer 
including a lubricating composition constituted of at least boron nitride and at least one of 
alumina and silica, and the reinforcing member constituted by the metal wire net integrated with 
said lubricating composition in mixed form, an outer surface of said partially convex spherical 
surface exposed to an outside in said outer layer being formed into a smooth lubricating sliding 
surface in which said lubricating composition and said reinforcing member are integrated in 
mixed form, wherein said heat-resistant material containing 0.1 to 10.0 wt.% of said organic 
phosphorus compound and 90.0 to 99.9 wt.% of said expanded graphite, and said organic 
phosphorus compound is selected from the group consisting of an organic phosphinic acid, an 
organic phosphinic ester, a phosphorous ester and a hypophosphorous ester, the organic 

f®nMil3.I2)i 

O 

R 4 P OR 6 

I (2) 

R 5 
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- arboj: ni.i >lx ^ \ - N ; , , o 1 , .\ c k; x> - N 1 ^ ; ; ; 



ester being a hypophosphorous diester (phosphonite) which is represented by the following 
general formula (6) or a hypophosphorous monoester which is represented by the following 
general formula (7): 



wherein R 15 is a hydrogen atom, an alkyl group having a carbon number of 1 to 10, an 
aryl group having a carbon number of 6 to 18, or an aralkyl group consisting of an alkylene 
portion having a carbon number of 1 to 10 and an aryl portion having a carbon number of 6 to 
18, and each of R 16 , R 17 , and R 18 is an alkyl group having a carbon number of 1 to 10, an aryl 
group having a carbon number of 6 to 18, or an aralkyl group consisting of an alkylene portion 
having a carbon number of 1 to 10 and an aryl portion having a carbon number of 6 to 18. 



8. the hypophosphorous 
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23. (Previously Presented) A spherical annular seal member according to claim 20, 21 or 
22, wherein said lubricating composition contains 70 - 90 wt.% of boron nitride and 10 - 30 wt.% 
of at least one of alumina and silica. 

24. (Previously Presented) A spherical annular seal member according to claim 20, 21 or 
22, wherein said lubricating composition further contains polytetrafluoroethylene resin. 

25. (Previously Presented) A spherical annular seal member according to claim 20, 21 or 
22, wherein said lubricating composition contains a mixture consisting of 70 - 90 wt. % of boron 
nitride and 10- 30 wt. % of at least one of alumina and silica, and further contains not more than 
200 parts by weight of polytetrafluoroethylene resin with respect to 100 parts by weight of said 
mixture. 

26. (Previously Presented) A spherical annular seal member according to claim 20, 21 or 
22, wherein said lubricating composition contains a mixture consisting of 70 - 90 wt. % of boron 
nitride and 10 - 30 wt. % of at least one of alumina and silica, and further contains 50 to 150 
parts by weight of polytetrafluoroethylene resin with respect to 100 parts by weight of said 
mixture. 

27. (Previously Presented) A spherical annular seal member according to any one of 
claims 17 to 22, wherein said heat-resistant material containing said expanded graphite and said 
organic phosphorus compound of said spherical annular base member is exposed on said 
cylindrical inner surface. 

28. (Previously Presented) A spherical annular seal member according to any one of 
claims 17 to 22, wherein said reinforcing member constituted by said metal wire net of said 
spherical annular base member is exposed on said cylindrical inner surface. 
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29. (Previously Presented) A spherical annular seal member according to any one of 
claims 17 to 22, wherein said heat-resistant material containing said expanded graphite and said 
organic phosphorus compound of said spherical annular base member is exposed on at least one 
of said annular end faces. 



-15- 



i 32^594 



